Abstract
Introduction and background
Infant mortality remains a problem of concern in many parts of the world. In developing nations, high levels of infant deaths are recognized as problems warranting serious attention. In Kenya, although, major improvements have been achieved with Infant Mortality Rates reducing from 120 per 1000 deaths in 1963 to 62.5 per 1000 in 1993, It is estimated that 1 in every 19 children die before celebrating their first birthday (Republic of Kenya, 2009 ). Neo-Natal Mortality is 32 deaths per 1,000 live births, while Post Neo-Natal Mortality is 21 per 1,000 live births thus, 60 percent of infant deaths in Kenya occur during the first month of life (KDHS, 2009) .
Available evidence indicates that there exists great regional variations in infant mortality, with certain regions inhabited by particular ethnic groups having higher infant mortality levels than others. The regions of high mortality are Nyanza and Western provinces adjacent to Lake Victoria and the coast province along the Indian Ocean inhabited by the Luo, Luyhia and Mijikenda respectively, but the challenges of improved survival of babies is most acute in Nyanza with a record infant mortality rate of 95 per 1,000 live births (Misati, 2011) . On the other hand, Central province has the lowest infant mortality with lower levels observed in the adjacent Rift -Valley and Nairobi provinces (NCPD et al, 2009) . At district level, Homabay district has more than 200 infants dying before their first birth day while Nyeri had 52. According to KDHS 2009, Infant mortality rate increased from 66 to 68 per 1,000 live births between -1989 and 1989 -1999 and 1999 -2009 inter -Censal period (Republic of Kenya, 2002 Republic of Kenya, 2009) . The increases present serious policy implications when considered against the goals and targets set out by the Millennium Development Goals (MDGS).
In order to address the afore -mentioned gloomy mortality situation there is need to reduce poverty levels currently experienced in order to increase the proportion of people with access to quality health care services and minimize the current regional disparities in mortality.
Determinants of Infant Mortality
In Kenya studies have shown that infant mortality varies according to socio-economic variables such as maternal factors, exposure to diseases and use of modern health services (Ikamari, 1996) . The said socio-economic factors have been seen to influence infant survival through "a complex web of pathways" in which case access to and use of health facilities and piped water are some of the mediating factors for majority of the socio-economic determinants. At the community level, it has been established that in communities where malaria is not endemic, and immunization coverage exceeds 67% have statistically significant negative association with the risk of infant death. In addition, better toilet facilities, better quality housing floor materials and less contaminated water have been found to have statistically significant negative association with infant death (Koyugi, 1986) .
Studies by Hobcraft, McDonald and Rustein (1984) and Mosley (1984) shows that in Kenya, the increase infant mortality associated with a low level of maternal education is greater in the poor regions of the country. On their part, economists have tended to stress the notion that maternal education operates through the allocation of material time to market and non-market activities. By enhancing women's potential returns from work, increased education can stimulate labor force participation. In return, the working mother has less time to devote to child care but increase the family's economic resources, which might have a favorable impact on child health.
Using districts level data, Kibet (1981) sought to investigate factors influencing Infant Mortality at the macro-level. He found out that there existed a significant correlation between infant mortality and education. The study concluded that the variations in different mortality levels among districts in Kenya were partly as a result of the existing educational differentials among the districts. However, in his study on the "impacts of household and community level environmental factors on infant and child mortality in rural Kenyan", K'oyugi (1992) observed that maternal education of under nine years had insignicant protective effects on infant mortality. Harrington's (1974) study of West African societies view an infant's chances of survival as the outcome of a series of factors governing exposure to diseases and those encompassing the course and outcomes of diseases among them, he observes, is the type of dwellings which mainly affects mortality through the elements of exposure. In Sudan, living in a house made from mud raises the infant's mortality by a statistically significant 6% in the capital and 7% at the national level (Farah and Preston, 1982) .
Study Conceptual framework
This study is based on the premise that, although the ultimate cause of death is biological, the determinants of the fatal Biological factors may be a chain of socio-cultural, economic, demographic and environmental factors. The conceptual framework, therefore, is adopted from that proposed by Mosley and Chen (1984:25) Source: Adopted from Mosley and Chen (1984:25) No -education, Primary education, e) Mothers religious affiliations-Refers to whether a woman belongs to protestant and other Christians, Catholic, Muslim or others. This is a cultural variable which helps in measuring the beliefs and attitudes towards family size and health seeking behavior that directly impact on child health and hence survival. f) Ethnicity -Refers to the ethnic group tribe the mother belongs to i.e. whether Luo. Kikuyu. Kalenjin etc. It measures beliefs and cultural practices that impacts on child health and survival. g) Mothers' occupation -The variable refers to work status category of the mother at the time of the survey. The categories include: Not working, Professional. Self-employed /domestic work or manual. h) Maternal age -Exact age of the mother at the time of the survey. The variable is categorized into three categories. Those aged less 19 years, 20-34 years and those aged 35 years and above. i) Preceeding birth interval -Time in months that elapsed between the index child and another birth. It is categorized into; less 14 months, 15-19 months and above 20 months. j) Type of housing floor material -A variable indicating the main materials used for constructing the floor of the house. It is categorized into cement, mud/dung /sand and others. k) Source of drinking water -The main source of water for use in the household. It's used as a proxy to indicate the conditions bearing on disease causing agents at the household level. It is categorized into; piped, well, river /stream /lake, rain and others. l) Type of toilet facility -Type of facility used to dispose human waste. Like water source and floor materials, the variable is meant to capture disease causing agents and a proxy for economic status of the household. It is categorized into whether a household uses a pit latrine, flush toilet or the bush. m) Mothers' age at first birth --Refers to the age in years of the mother at the time her first birth occurred.
Materials and Methods

Data Source
The study data was drawn from the Kenya demographic and health survey (KDHS, 2009 ).The KDHS is a nationally representative sample of 8444 women aged 15 -49 and their children. Data collection took place over a three month period, from 13 th November, 2008 to late February, 2009 .
Study Design and Sampling
The Demographic Health Survey utilized a two-stage sample design. The first stage involved selecting sample points (clusters) from a national master-sample maintained by the Kenya National Bureau of Statistics (KNBS) -NASSEP IV.
Data analysis
Cross tabulation was used to determine the relationship between independent variables and infant death. It was preferred for this study due to its appropriateness in comparative analysis and because could clearly illustrate the distribution and relationships referred to above according to each category of the selected variable in the mortality regions. The chi -square statistic was used to test the association between two variables in the cross -tabulation tables. The alpha level selected is 0.05. In any observed significance which was less than the Alpha, it was concluded that there is an association between the dependence and independent variables, while that larger than the alpha value of 0.05 was taken as indicating no association between the variables. In order to assess the effects of the various factors on the risk MCSER Publishing Rome-Italy Vol 4 No 9 October 2013 of infant death, logistics regression analysis was applied. It was used in the study to estimate the likelihood of survival for infants given the prevailing socio-economic, demographic and environmental situation in the mortality regions To create the dependent variables, i.e. Infant death, 60 months were subtracted from the date of the interview (child morality) and the resulting period was divided into (0-11) months to represent infant death. In order to increase the number of cases a ten year observation period was created by subtracting 120 months from the date of the interview.
Recoding of variables
It became necessary to combine mothers who had attained "secondary level of education" and those of "tertiary" category due to the relatively small number of mothers in the latter group in both regions of study, hence coming up with three broad categories of "None", "Primary" and "Secondary". Similarly Mothers' occupation was grouped into four categories; maternal age into three categories, preceding birth intervals and maternal age at first birth were also transformed into three categories. Source of drinking water supply and Mothers' religious affiliation were classified into four categories. The regions (provinces) were recoded into two categories, namely; High Mortality Region (HMR) and Low Mortality Region (LMR).
Results
The study Sample
The study population consists of a sub -sample of 8061 births. The births took place between 1998 and 2009 among women aged 15-49. Of all births, 44.4% occurred to women who were either self-employed or engaged in domestic work in the high mortality region and 35.1% in the low mortality region. Distribution by maternal age indicates that the largest number of births were recorded among women aged 20-34 in both regions, a finding which conforms to expectation as the age -bracket of 20-34 is regarded as the prime age for child bearing among women. By maternal education level, it is shown that more than half of the births (64.5% and 64.6% respectively) occurred to women who had attained primary education level in both regions , while those born to women who had attained secondary level education and above constituted 24.1% and 23.5% in the high and low mortality regions respectively. The study indicated that in the high mortality region, 60% of the births occurred to women whose main source of drinking water was either a river, a stream or lake while those in the low mortality region were 4.2% of the total births. Lastly, the results indicated that 8%, 20.3% 71.7% 59% and 41% of the births occurred to women who hailed from Nairobi, Central, Rift valley, Nyanza and western provinces in that order. Table. 1 shows the infant mortality differentials in the mortality regions. The results indicate that in the High mortality region the lowest infant deaths were recorded among the mothers who are classified as "professionals". It is similarly observed that in the high mortality region, the mortality rates are twice compared with those observed in the low mortality region among the professional category. By maternal age, it is observed that in both regions, the highest death rates are recorded among infants whose mothers are aged35 years and above. In both regions, the highest number of deaths are observed among infants belonging to women with "No education", while the lowest rates are observed among women categorized as having attained "Secondary and above "level of education. In both regions, children born within an interval of 14 months and below experienced the greatest infant mortality rates. By maternal education in both the high and low mortality regions, the greatest deaths occurred to infants born among women who had received "No education" 
Infant mortality differences in the mortality region
Regional variations of infant deaths in Kenya.
Results of Multivariate logistic regression analysis in table. 2 shows that the "Mothers' occupation" has a significant effect on the risk of infant death in the low mortality region while it shows no significant effect on Infant death to the high mortality region. It is specifically noted that the greatest increases are by the "manual" and "self -employed /domestic" categories in the low and high mortality regions respectively. On preceding birth intervals, the results show that its effects is only significant in the High Mortality region. Turning to the type of toilet facility and maternal age, the results shows that the two variables have no significant effect on Infant death in both regions.
Maternal education was seen to have a significant effect in the High mortality region. On the other hand maternal education level was found not to be significantly associated with the risk of infant death in the low mortality region. In both regions, "Mothers' education level" shows a reducing effect on infant death. Infants born of parents with a "primary education" level have a lower probability of dying compared to those whose mothers have attained 'no education'. Contrary to what was hypothesized, the results indicate that source of drinking water, main floor material, mothers' religious affiliation and ethnicity are not significantly associated with the risk of infant death in both regions. However, in the HMR, it is evident with reference to the reference category (Kikuyu), being born of parents of Luo and Luyhia origin shows the highest increases in the odds of death at infancy.
Table2.
Results of Multivariate logistic regression analysis showing the effects of independent variables on the risk of infant death in the low and high mortality regions. 
Discussion
The survival of infants at birth and the subsequent months depends in a number of Socio-economic, Environmental and Cultural factors. Several researchers using data from African countries have established that educational attainment of parents is inversely related to infant mortality (Caldwell, 1979; Anker and Knowles, 1977 and . The inverse association is attributed to various causes, including: Breakdown of unfavorable traditional child rearing practices, Better nutrition knowledge, Increased amount of income and redistribution of family resources in favour of children. Mosley (1983) argues that the geographical differences in infant mortality could be explained by education and nutrition as a result of levels of economic and social development. Palloni (1991) study which underscores the importance of social circumstances in which the mother lives, concluded that in poorer settings, the uneducated mothers were at far greater disadvantage with respect to survival chances of their infants compared to the more educated. Palloni's finding was noted to apply to Kenya's situation in 1979 when estimates of infant mortality rates by mothers education for districts in Kenya revealed that women with secondary education in poorer districts of South Nyanza reported a lower mortality compared to the uneducated women in the same district, but when this rate for the secondary educated women was compared to the rate for the uneducated women in a better of Nyeri district, the uneducated mothers in Nyeri had a lower infant mortality than the secondary mothers in South Nyanza district (Kibet, 1981) . Other Socio -economic factors influencing circumstances in household are mothers' occupation and geographic area of residence. Culture which is usually unique to groups of individuals and religious affiliation factors have also been found to some extent to affect the rates of infant mortality. The type of marital union that closely relate to cultural and religious factors has also been found to have some effects in infant mortality in Kenya . For instance, Muslims have a higher infant mortality compared to Christians and the Nilotic tribes that have a higher infant mortality rate compared to the central Bantus.
Conclusion and Recommendations
Conclusion
As already pointed out the study sought to examine and compare the effects of the selected socio-economic, demographic, cultural and environmental factors on infant mortality in the high and low mortality regions in Kenya. Based on the finding of the study, the following conclusions can be made:-a) The variable Mothers' occupation which was intended to capture the effects of resources available for child health care and hence a proxy for standard of living in the household. The results of this study support the premise that occupational categories associated with higher incomes lead to higher standard of living and thus relatively lower the risk of infant death. However, Mothers' occupation is only a significant determinant of infant in death in the low mortality region. b) The mothers' education level was intended to capture knowledge level of childcare with the underlying assumption that the higher the level of education, the better the child care practices. The results of this study support the hypothesis "the risk of infant death varies with the level of education" However, Maternal education is only significantly associated with infant mortality in the high mortality region. c) The results indicated that mothers' age at first birth is not significantly associated with infant death in both regions. However, preceding birth intervals were observed to significantly affect infant mortality in the high mortality region. It is further observed that shorter birth intervals increase the risk of infant death in the high mortality region. This concurs with theory, which holds that when birth intervals are short, the mother terminates breast feeding within a few months after birth, leading to poor child health. d) Lastly religion and ethnicity were found to have no predictive effects on infant morality in both regions.
However, the results of the logistic regression analysis indicate that religions differentials in infant mortality, albeit, of small magnitude, also exists in Kenya.
Recommendations
From the discussion above, it is clear that the main challenge facing the successful implementation of child survival programmes in the country is the existence of wide regional variations in infant mortality.In order to bridge the wide disparities existing among the various regions in the country with regard to infant death, the following recommendations are made: Firstly, the results of the study indicate that maternal education is an important determinant of infant mortality in the high mortality region. It is, therefore, recommended that although the possibility of free primary education and free day secondary tuition has been realized in the country, the is need to implement wholly free education at secondary level for girls in the high mortality region .This will enable the future mothers to acquire knowledge as a basis for future career advancement and general empowerment.
Secondly, the potential for infant mortality reduction resulting from increased birth spacing in the high mortality region in Kenya is underscored by the study findings. There is thus an urgent need to formulate policies that could help increase the length of intervals between births. Additionally, since the findings of the study support the thesis that occupational categories associated with higher incomes lead to higher standards of living and thus lowering the risk of infant death, the government should implement favourable policies and programmes aimed at reducing the current poverty levels and enhancing women's financial and occupational status.
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